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(54) Alumina sol and recording sheet 

(57) An alumina sol having colloidal particles of alu- 
mina hydrate dispersed in an aqueous solvent, said sol 
containing a compound which has a sulfonic acid group 
in its molecule and which, when made into a 1 wt% 
aqueous solution, has a pH of at most 4. 
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Description 

The present invention relates to an alumina sol and a recording sheet prepared from a coating liquid comprising an 
alU Te~ 

poxide and adding an acid to the resulting P rea P .tate fo ' aluminate 

l s. Acting,, tor peptization a„ ,ok He added £ bring possMe to lorm a ^ gel ,aye, 

drying a ooating liquid P'^'«* ™^ a suitonio acid o. an aromatio hydrooar- 
aliphatic hydrocarbon, such as hexanesi.llor.o aad (pH-1.8). ™L£ suitab i y be used. Amidosulturic 
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to 25 wt% in the case of p-to.uenesulfonic acid, and from 20 to 30 wt% in the case of 2-acrylam^ 
onic add In the case of amidosulfuric acid, a particularly preferred solid content ,s from 20 to 30 wt% 

smaller the volume shrinkage upon drying, whereby crack.ng ,n the coatmg f Aw , -s lesshkely to result- 

Configuration of sol particles may not necessarily be in the form of ^J^f^^^^^^o nm . 

sheetsuitable for a recording system wherein ink is used in a large amount, such as an ,nk ,et system. As the substrate. 

^%^'^^^S^ P r^. « -matic sulfonic acid is .ikely to be -J"*"^ 
durinTdrJing after coating and I not suitable for use when high quality recording is des.red. For such a purpose. 2-acr 
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an ink-receiving layer for a recording ^^^^^^^^^ mod'ied product, starch or its 
binder to the sol. As such a b.nder. an organ « jutostemce such npjw hyd roxycellulose. or pol- 

modHied product, styrene siength of the ink-receiving layer 

yvinylpyrrolidone. may. for example, be used. J"™"™ the amount of ink to be absorbed or the amount of a color- 

hYdr Z the present invention wil. be described in further detail with reference , tc > Exiles. However, it should be 
understood the present invention is by no means restricted to such soecrf.c Examp.es. 

EXAMPLES 1 to 4 

Wo a glass reactor having a capacity of 2< <* Jf 
a thermometer and a condenser). 810 g thereto, and the 

uid temperature of 75°C by a mantle heater. With st.rnng. 306 g oi a um.num s p „ ^ 
mixturewas hydrolyzed under a stirring speed d ^^^^g^ formed by the hydrolysis were 

"-KSSTS. s.urry were prepare* a^.^— 

respective batches so that the amount of a ™ d <^ Further, these liquids were 

shown in Table 1 . Then, the batches were ° * r l^Ta^e viscosities of the respective sols are 

concentrated to obtain transparent iota. The so d f^^J^^^^^ of boehmite crystals 

SSSSE to - < 010 > face of the crystal 

particles was 8. 1 nm. 


Table 1 
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Example 
No. 

Amount 
(mmol) 

Solid 
content (wt%) 

pH 

Viscosity 
(Pa-s) 

1 

5.6 

23 

4.5 

0.100 

2 

11.2 

21 

4.5 

0.080 

3 

16.8 

23 

5.0 

0.060 

4 

22.4 

22 

4.8 

0.050 


40 


EXAMPLES 

25 wt%. This sol had a pH of 4.7 at 25°C and a viscosity of 0. 1 20 Pa • s. 
so EXAMPLE 6 

A so, i. P-epar* in M - J "»PJ l^T^lt^X^^^^ 

ss rSeontrtrt!S^TN.Sdl-.pHof««46»O^.««co«lfOf0.070P.-» 
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EXAMPLES 7 to 9 

Sols were prepared in the same manner as in Example 1 except that instead of the amidosulfuric acid, the om- 
rJ^ZSER** 2 were added in an amount of 10 mmol per mol of aluminum atoms .n the boehmrte. Such 
» Versing treatment and concentrated to obtain transparent sols having so.,d content as .de- 
fied in Table 2. The pH at 25°C and the viscosities of these sols are also shown in Table 2. 
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Table 2 


Example 
No. 

Sulfonic acid 

Solid 
content (wt%) 

PH 

Viscosity 
(Pa-s) 

7 

Benzenesulfonic acid 

26 

4.5 

0.040 

8 

Dodecylbenzenesulfonic acid 

24 

5.0 

0.090 

9 

Hexanesulfonic acid 

25 

4.8 

0.050 


20 EXAMPLES 10 to 13 

Th the slurrv of Example 1 18 g of a 10 wt% amidosulfuric acid aqueous solution was added, and the mixture was 

in Table 3. 


Table 3 


Example 
No. 

Amount 
(mmol) 

Solid 
content (wt%) 

pH 

Viscosity 
(Pa • s) 

10 

2.3 

27 

5.1 

0.100 

11 

4.6 

28 

5.1 

0.050 

12 

9.2 

28 

5.2 

0.060 

13 

12.0 

27 

5.2 

0.110 


40 


45 


EXAMPLES 14 to 19 

Transoarent alumina sols were prepared in the same manner as in Example 10 except that instead of 
atoms in the boeLK. The solid content, the pH at 25°C and the viscosities of these sols are shown ,n Table 4. 
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Table 4 


example 
No. 


Amount 
(mmol) 

Solid 
content (wt%) 

pH 

Viscosity 
(Pa • s) 

14 

Glycine 

5 

97 

5.0 

0.080 

15 

Alanine 

5 

27 

5.0 

0.090 

16 

4-Aminobutanoic acid 

5 

29 

5.2 

0.050 

17 

Taurine 

10 

27 

5.0 

0.080 

18 

Formamide 

100 

28 

5.3 

0.080 

19 

Acetamide 

100 

28 

5.3 

0.100 


EXAMPLE 20 


M rt 1 ft wtv was DreDared in the same manner as in the preceding Examples except that 

*> a "M «*« <* 20 <«*■ vrt,e,eby " became UnSttUe ^ 

Preparation of record ing sheets 

, u . • „ e «ie «i Fvamoies 1 to 20 a 10 wt% aqueous solution of polyvinyl alcohol (124H, 
To 100 g of each of *• -lumjna^^ * < base(j on tne solid concen tra- 

manufactured by Kuraray Co., Ltd.) was added in an amou i oolvethylene terephthalate f ilm having a 

tion. to obtain a coating liquid. This coatmg qu.d was coaK* JJ^J^ and then dried. After drying, 
thickness of 100 ^m by a bar coater so that the film ft f^^T^ n ° from cr a ckin g was obtained in the case 

of Example 20 had an odor of acetic acid to some extent. 
Printing evaluation 

ink was observed. , t ,„ tho cn | iH rnn tp n t is hiah and thus provides an alumina 

The alumina sol of the present invention is stable even when he so £^ e ^ 8 ^, u ^ sol * the present 
so. having a high concentration as compared writ. «""^ n *^ ^JS^Ygood absorbing property 
invention is coated and dried on a substrate, it is possible to obta n ^ 9e '^ c X t ?n the storage stability and 
and being excellent in the transparency. The alumina so. of ^^^^^^aut readHy be attained, 
the coating stability and is free from formation of cracks during dry^g. J^^^*,,,^ characteristic that 

^ing^^^ 


Claims 


has a pH of at most 4. 

2. The alumina sol according to Claim 1 . which has a pH within a range of from 2 to 6. 
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, „,Hi„n riaim 1 or 2 wherein the compound which has a sulfonic acid group in its molecule 

to 100 mmol per mol of aluminum atoms of the alumina hydrate. 

. - riaim«t 1 to 3 wherein the compound which has a sulfonic acid group in 
F^tt^Z&fttSXZ** nas fpH 0, . .OS, , is . suifcn, ac« - an 
aromatic hydrocarbon or an aliphatic hydrocarbon. 

.j- . „f riairrre 1 to 4 wherein the compound which has a sulfonic acid group in 

^tec^ 

The alumina so. according to any one of Claims 1 to 5. wherein the alumina hydrate is boehmite. 
tu . • ^ la rrnrriinn to anv one of Claims 1 to 6. which contains a compound selected from a group consist- 

add group am) an amino group in Ihe same motecute, tormamide ana acetamdo. 

has a pH of at most 4. 

25 fonic acid or amidosulfuric acid. 

10. The recording sheet according to Claim 8 or 9. wherein the alumina hydrate is boehmite. 


10 


7. 

15 


8. 

20 


30 


35 


40 


45 


50 


55 


BNSDOCID <EP 0736491 A2> 


(19) 



(12) 


Europaisches Patentamt 
European Patent Office 

Office europeendes brevets (11) EP 0 736 491 A3 

EUROPEAN PATENT APPLICATION 


(88) Date of publication A3: 

06.11.1996 Bulletin 1996/45 

(43) Date of publication A2: 

09.10.1996 Bulletin 1996/41 

(21) Application number: 96105293.3 

(22) Date of filing: 02.04.1 996 

(84) Designated Contracting States: 
CH DE FRGBIT LI 

(30) Priority: 03.04.1995 JP 77932/95 

(71 ) Applicant: ASAHI GLASS COMPANY LTD. 
Chiyoda-ku Tokyo 100 (JP) 


(54) Alumina sol and recording sheet 

(57) An alumina sol having colloidal particles of alu- 
mina hydrate dispersed in an aqueous solvent, said sol 
containing a compound which has a sulfonic acid group 
in its molecule and which, when made into a 1 wt% 
aqueous solution, has a pH of at most 4. 


(51) Int el 6 : C01F 7/02, B41M 5/00 


(72) Inventor: Tanuma, Toshihiro, 
Asahi Glass Company Ltd. 
Yokohama-shi, Kanagawa (JP) 

(74) Representative: Muller-Bore & Partner 
Patentanwalte 
Grafinger Strasse2 
81671 Munchen (DE) 


CO 
< 

CD 
CO 

O 
LU 


Printed by Rank Xerox (UK) Business Services 
2.138/34 


BNSOOCID <EP 0 73 64 91 A3 > 


EP 0 736 491 A3 


European Patent 
Qjjl Office 


EUROPEAN SEARCH REPORT 


Application Number 

EP 96 10 5293 


DOCUMENTS CONSIDERED TO BE RELEVANT 


Category 


Y 
X 


EP-A-0 614 771 (ASAHI GLASS CO LTD) 14 
September 1994 i 
page 3, line 4 - line 6; claims 2,5 


Citation of document with indication, where appropriate, 
of relevant passages 


Relevant 
to claim 


1-4,6,8, 
10 


London, GB; 


DATABASE WPI 
Section Ch, Week 9214 
Derwent Publications Ltd. 
Class D21, AN 92-111527 

& P Sp-A-04 6 057 895 (MITSUBISHI KASEI CORP) 
25 February 1992 

* abstract * 

PATENT ABSTRACTS OF JAPAN 

11, no. 150 (C-422), 15 May 1987 
& JP-A-61 283335 (SUMITOMO CHEM CO 
LTD; OTHERS: 01), 13 December 1986, 

* abstract * 

PATENT ABSTRACTS OF JAPAN 
vol 013, n™ 447 (C-642) , 6 October 1989 
I JP-A-oi 171633 (NISSHA PRINTING CO LTD), 
6 July 1989, 

* abstract * 

PATENT ABSTRACTS OF JAPAN 
vol 016, no. 093 (C-0917), 6 March 1992 
& JP-A-03 275510 (ASAHI GLASS CO LTD), 6 
December 1991, 

* abstract * 

-/-- 


CLASSIFICATION OF THE 
APPLICATION (lo«.Ct») 


C01F7/O2 
B41M5/00 


4,6 


The present search report has been drawn up for all claims 


TECHNICAL FIELDS 
SEARCHED <lot.CI.6) 


C01F 

B41M 


THE HAGUE 


D*e of »»»pU*fct» of th* 

6 September 1996 


Zalm, W 


CATEGORY OF CITED DOCUMENTS 

X * oartieularly relevant if taken alone 

? i Ertia.1ar.ir relevant if combine* with another 

document of the tame category 
A : technological background 
O : non-written disclosure 
p : intermediate document 


T : theory or principle underlying *»^" on ft 
E : earlier patent document, but published on, o 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 


iTmOTbeV of 'the same patent family, corresponding 
document 


2 


BNSDOCID <EP 0736491A3> 


EP 0 736 491 A3 



Application Number 

European Patent EUROPEAN SEARCH REPORT E|) ^ ^ ^3 



nnrilMFNTS CONSIDERED TO BE RELEVANT 



Category 

Citation of document with indication, where appropriate, 
of relevant passages 

ReJcvant 
to ciairo 

CLASSIFICATION OF THE 
APPLICATION (Int.CL6) 

ttn rodm i«oi ni.11 irotcon 1- 

A 
A 

DATABASE WPI 

Section Ch, Week 9519 

Derwent Publications Ltd., London, laB; 

Class A97, AN 95-144365 

XP002O12785 

& JP-A-07 068 920 (ASAHI GLASS CO LTD) , 
14 March 1995 
* abstract * 

US-A-4 676 928 (LEACH BRUCE E ET AL) 30 
June 1987 


TECHNICAL FIELDS 
SEARCHED (IntX1.6) 


The present search report has been drawn up for all ciaims 


THE HAGUE 6 September 1996 Zalm, W 

CATEGORY OF CITED DOCUMENTS T : .£ory 
X : parHcu.ari, r«l«v». if tata al~ ; applied 

V = ^» *™Xry ^ " = « — '» —* 

A : leehnological background • m mb£ of the same patent family, corresponding 

O : non-written disclosure 7™". 

P : intermediate document document 


3 

BNSDOCIO <EP 073W91A3> 


